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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign 
country or in public use or on sale in this country, more than one year prior to the date of 
application for patent in the United States. 

2. Claims 1-13, and 28-39 are rejected under 35 U.S.C. 102(b) as being 
unpatentable by Sawamura et al (US 6,535,170). 

Regarding claim 1 , Sawamura discloses a planar inverted F antenna 
configured for operation at an operating frequency band, the planar inverted F 
antenna comprising: first (12H) and second antenna segments (12L) wherein the 
first (2H) and second antenna (!2L) segments are separated by at least 
approximately 3 mm; a third antenna segment (mark by examiner (121) coupling 
the first (12H) and second antenna (12L) segments; a reference voltage (14) 
coupling on the first antenna segment; and a feed (13) coupling on the first 
antenna segment (12H), wherein a current null is present between the feed and 
reference voltage couplings at the operating frequency band. See figures 3D-3F, 
col.6, lines 28-67 to col.9, lines 1-22. 

Regarding claim 2, Sawamura discloses wherein the feed and reference 
voltage couplings are separated by at least approximately 15 mm. See figures 
3D-3F. 
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Regarding claim 3, Sawamura discloses wherein the first and second 
antenna segments are rectilinear and parallel. See figures 1 A-6D. 

Regarding claim 4, Sawamura discloses wherein the third antenna 
segment is coupled to the first and second antenna segments at ends of the first 
and second antenna segments. See figures 1A-6A. 

Regarding claim 5, Sawamura discloses wherein the feed coupling (13) is 
spaced apart from the third antenna segment by a greater distance than the 
reference voltage coupling (14). See figures 1a-1F. 

Regarding claim 6, Sawamura discloses wherein the first and the third 
antenna segments define an angle of approximately 90 degrees. See figure 1A, 
col.7, lines 8-47. 

Regarding claim 7, Sawamura discloses wherein the first antenna 
segment is longer than the second antenna segment. See figure 1A. 

Regarding claim 8, Sawamura discloses wherein the operating frequency 
band is in the range of approximately 1700 MHz to 2500 MHz. See figures 6A- 
6D, col.9.lines 5-13. 

Regarding claim 9, Sawamura discloses a printed circuit board (1 5 or 15A 
mark by examiner, see figure 3D) including a reference voltage conductor and an 
antenna feed conductor, the reference voltage coupling being electrically coupled 
to the reference voltage conductor of the printed circuit board and the feed 
coupling being electrically coupled to the antenna feed conductor. See figures 
3D. 
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Regarding claim 10, Sawamura discloses wherein the reference voltage 
coupling is electrically coupled to the reference voltage conductor through an 
electrical short. See figures 3D-15F. 

Regarding claiml 1, Sawamura discloses wherein the reference voltage 
coupling is electrically coupled to the reference voltage conductor through a 
non-zero impedance. See figures 3D-6D. 

Regarding claim 12, Sawamura discloses wherein the operating frequency 
band comprises a high-frequency band, wherein the planar inverted F antenna is 
further configured for operation at a low-frequency band, wherein the current null 
is present between the feed and reference voltage couplings at the high - 
frequency band, and wherein the current null is not present between the feed and 
reference voltage couplings at the low-frequency band. See figures 3D-15F, 
col.7, lines 46-67 to col. 12, lines 1-65. 

Regarding claim 13, Sawamura discloses wherein the high frequency and 
is greater than 1700 MHz and wherein the low-frequency band is less than 1 100 
MHz. See figures 6A-6D, col.9.lines 5-13. 

Regarding claim 28, Sawamura discloses an antenna comprising: a 
transceiver configured to transmit and/or receive radio communications at an 
operating frequency band, the transceiver providing a reference voltage and a 
transceiver feed; and a planar inverted F antenna configured for operation at the 
operating frequency band, the planar inverted F antenna including first and 
second antenna segments wherein the first and second antenna segments are 
separated by at least approximately 3 mm, a third antenna segment coupling the 
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first and second antenna segments, a reference voltage coupling on the :first 
antenna segment wherein the reference voltage coupling of the planar inverted F 
antenna is coupled to the reference voltage of the transceiver, and a feed 
coupling on the first antenna segment wherein the feed coupling of the planar 
inverted. F antenna is coupled to the transceiver feed and wherein a current null 
is present between the feed and reference voltage couplings at the operating 
frequency band. See figures 3D-3F, col.6, lines 28-67 to col.9, lines 1-22. 

Regarding claim 29, Sawamura discloses wherein the feed and reference 
voltage couplings are separated by at least approximately 15 mm. See figures 
3D-3F. 

Regarding claim 30, Sawamura discloses wherein the first and second 
antenna segments are rectilinear and parallel. See figures 3D-3F. 

Regarding claim 31, Sawamura discloses, wherein the third antenna 
segment is coupled to the first and second antenna segments at ends of the first 
and second antenna segments. See figures 3D-3F, element 121 as mark by 
examiner. 

Regarding claim 32, Sawamura discloses wherein the feed coupling is 
spaced apart from the third antenna segment by a greater distance than the 
reference voltage coupling. See figures 3D-3F 

Regarding claim 33, Sawamura discloses wherein the first and the third 
antenna segments define an angle of approximately 90 degrees. See figure 1A, 
col.7, lines 8-47. 
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Regarding claim 34, Sawamura discloses wherein the first antenna 
segment is longer than the second antenna segment. See figure 1A, col.7, lines 
8-47. 

Regarding claim 35, Sawamura discloses wherein the operating frequency 
band is in the range of approximately 1700 MHz to 2500 MHz. See figures 6A- 
6D, col.9.lines 5-13. 

Regarding claim 36, Sawamura discloses a printed circuit board including 
a reference voltage conductor and an antenna feed conductor, the reference 
voltage coupling being electrically coupled to the reference voltage conductor of 
the printed circuit board and the feed coupling being electrically coupled to the 
antenna feed conductor. See figures 6A-6D, col.9.lines 5-13. 

Regarding claim 37, Sawamura discloses wherein the reference voltage 
coupling is electrically coupled to the reference voltage conductor through an 
electrical short. See 6D. 

Regarding claim 38, Sawamura discloses wherein the reference voltage 
coupling is electrically coupled to the reference voltage conductor through a 
non-zero impedance . See figures 3D-6D. 

Regarding claim 39, Sawamura discloses wherein the operating frequency 
band comprises a high-frequency band, wherein the planar inverted F antenna is 
further configured for operation at a low-frequency band, wherein the current null 
is present between the feed and reference voltage couplings at the high 
frequency band, and wherein the current null is not present between the feed and 



Application/Control Number: 10/692,045 Page 7 

Art Unit: 2821 

reference voltage couplings at the low-frequency band. See figures 3D-15F, 
col. 7, lines 46-67 to col. 12, lines 1-65. 

3. Claims 14- are rejected under 35 U.S.C. 102(b) as being unpatentable by 
Boyle (2002/01 30816A1). 

Regarding claim 14, Boyle discloses an antenna arrangement comprising: 
a conductive antenna element (102), a feed coupling (106) on the conductive 
antenna element (102); and first (404) and second (404)reference voltage 
couplings on the conductive antenna element (102) wherein an electrical 
distance between the feed coupling and either of the first and second reference 
voltage couplings is greater than an electrical distance between the first and 
second reference voltage couplings. See figures 1-15, col .2, lines [0033] to 
col. 3, lines [0051] to lines [0056]. 

Regarding claim 15, Boyle discloses wherein the planar inverted F 
antenna is configured for operation at an operating frequency band and wherein 
a current null is present on the conductive antenna element between the feed 
coupling and at least one of the reference voltage couplings at the operating 
frequency band. See figure 4. 

Regarding claim 16, Boyle discloses wherein the operating frequency 
band is in the range of approximately 1700 MHz to 2500 MHz. See col.3, lines 
[0046] to lines [0047]. 

Regarding claim 17, Boyle discloses wherein the operating frequency 
band comprises a high-frequency band, wherein the planar inverted F antenna is 
further configured for operation at a low-frequency band, wherein the current null 
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is present at the high-frequency band, and wherein the current null is not present 
between the feed coupling and the at least one of the reference voltage 
couplings at the low-frequency band. See figures 4-15. 

Regarding claim 18, Boyle discloses wherein the high frequency band is 
greater than 1700 MHz and wherein the low-frequency band is less than 1 100 
MHz. See figures 4-15. 

Regarding claim 19, Boyle discloses an antenna comprising: 
a printed circuit board including a reference voltage conductor and an antenna 
feed conductor, the first and second reference voltage couplings being 
electrically coupled to the reference voltage conductor of the printed circuit 
board, and the feed coupling being electrically coupled to the antenna feed 
conductor. See figures 4-15. 

Regarding claim 20, Boyle discloses wherein at least one of the first and 
second reference voltage couplings is electrically coupled to the reference 
voltage conductor through an electrical short. See figures 4-15. 

Regarding claim 21 , Boyle discloses wherein at least one of the first and 
second reference voltage coupling is electrically coupled to the reference voltage 
conductor through a non-zero impedance. See figures 4-15. 

Regarding claim 22, Boyle discloses wherein the feed coupling and at 
least one of the first and second reference voltage couplings are separated by an 
electrical distance of at least approximately 15 mm. See figures 4-15. 
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Regarding claim 26, Boyle discloses wherein the feed coupling is spaced 
apart from at least one of the first and second reference voltage couplings by an 
electrical distance of at least approximately 10 mm. See figure 4. 

Regarding claim 40, Boyle discloses an antenna device comprising a 
transceiver configured to transmit and/or receive radio communications at an 
operating frequency band, the transceiver providing a reference voltage and a 
transceiver feed; and a planar inverted F antenna including a conductive antenna 
element, a feed coupling on the conductive antenna element wherein the feed 
coupling is coupled to the transceiver feed, and first and second reference 
voltage couplings on the conductive antenna element wherein the first and 
second reference voltage couplings are coupled to the reference voltage of the 
transceiver and wherein an electrical distance between the feed coupling and 
either of the first and second reference voltage couplings is greater than an 
electrical distance between the first and second reference voltage couplings. See 
figures 1-15, col.2, lines [0033] to col.3, lines [0051] to lines [0056]. 

Regarding claim 41 , Boyle discloses the planar inverted F antenna is 
configured for operation at an operating frequency band and wherein a current 
null is present on the conductive antenna element between the feed coupling and 
-at least one of the reference voltage couplings at the operating frequency 
band. See figure 4. 

Regarding claim 42, Boyle discloses wherein the operating frequency 
band is in the range of approximately 1700 MHz to 2500 MHz. See figures 3-14. 
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Regarding claim 43, Boyle discloses wherein the operating frequency 
band comprises a high-frequency band, wherein the planar inverted F antenna is 
further configured for operation at a low-frequency band, wherein the current null 
is present at the high-frequency band, and wherein the current null is not present 
between the feed coupling and the at least one of the reference voltage 
couplings at the low-frequency band. See figure 4. 

Regarding claim 43, Boyle discloses a printed circuit board including a 
reference voltage conductor and an antenna feed conductor, the first and second 
reference voltage couplings being electrically coupled to the reference voltage 
conductor of the printed circuit board, and the feed coupling being electrically 
coupled to the antenna feed conductor. See figures 4-15. 

Regarding claim 45, Boyle discloses wherein at least one of the first and 
second reference voltage couplings is electrically coupled to the reference 
voltage conductor through an electrical short. See figures 4-15. 

Regarding claim 46, Boyle discloses wherein at least one of the first and 
second reference voltage coupling is electrically coupled to the reference voltage 
conductor through a non-zero impedance. See figures 4-15. 

Regarding claim 47, Boyle discloses wherein the feed coupling and at 
least one of the first and second reference voltage couplings are separated by an 
electrical distance of at least approximately 1 5 mm. See figures 4-1 5. 

Regarding claim 51 , Boyle discloses wherein the feed coupling is spaced 
apart from at least one of the first and second reference voltage couplings by an 
electrical distance of at least approximately 10 mm. See figures 4-15. 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 

all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

5. Claims 23-25, 27, 48-521 and 52 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over by Boyle (2002/01 3081 6A1) in view Sawamura et al (US 
6,535,170). 

Regarding claims 23-25, 27, 48-521 and 52, Boyle does not teach 
wherein the conductive antenna element comprises, first and second antenna 
segments, wherein the first and second antenna segments are spaced apart, a 
third antenna segment coupled between the first and second antenna segments, 
and wherein the feed coupling and the first and second reference voltage 
couplings are on the first segment with the feed coupling being between the first 
and second reference voltage couplings. However, Sawamura discloses wherein 
the conductive antenna element comprises, first and second antenna segments, 
wherein the first and second antenna segments are spaced apart, a third 
antenna segment coupled between the first and second antenna segments, and 
wherein the feed coupling and the first and second reference voltage couplings 
are on the first segment with the feed coupling being between the first and 
second reference voltage couplings. See figures 3D-3F, col.6, lines 28-67 to 
col. 9, lines 1-22. 
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It would have been an obvious to one of ordinary skill in the art at the time 
the invention was employ a lot of segments recited in claims such as that 
suggested by Sawamura in the an antenna device of Boyle to operate a first 

frequency and a second frequency, since these elements capable of conducting 
independent impedance adjustments for a different bandwidth and frequency. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Troelsen (US 6,646,610) and Scott et al. (US 6,738,023) 
are cited to show a PIFA structure for radio communication. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Examiner Minh A whose telephone number is 
(571) 272-1817. The examiner can normally be reached on M-F (5:30 -2:30 
PM). 

If attempts to reach the examiner by telephone is unsuccessful, the 
examiner's supervisor, Don Wong, can be reached on (571) 272-1834. The fax 
phone numbers for the organization where this application or proceeding is 
assigned are 703-872-9306 for regular communications and (703) 872-9319 for 
final communications. 

Any inquiry of a general nature or relating to the status of this application 
should be directed to the Technology Center receptionist whose telephone 
number is (571)272-1553. 
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